Abstract. This work has carried out on Type 316L stainless steel of hollow bar specimen. The aim of this work is to determine the fatigue life prediction using Finite Element Analysis (FEA). The simulation performed by applied the different stress level to predict the stress of operation to measured life at the measured of operation stress. The simulation emphasis is focused upon the importance of characterize the fatigue limit with compared to data experimental. Comparison of fatigue limit between both simulation and experiment is 150 MPa and 161 MPa, respectively which will provide good agreement in terms of accuracy prediction even various aspects should be taken into account in simulation.
Introduction
In a leading-edge of global market nowadays, fatigue mechanism that experienced by engineering components in daily life is one of the crucial problems and challenges in engineering field. Failure in the structure can be induced by fatigue. The demand for higher operational capabilities and efficiencies has lead to higher service temperatures as a way of life [1] . Thus, costly and time consuming fatigue tests are often carried out to ensure safety of the design model. Examples of structures such as pipelines, aerospace sector, industrial gas turbines, and pressure vessels and so on which require such information to predict the durability [1] . Therefore, fatigue analysis has always been a crucial and vital method for product development processes as all the allegation and behavior of repeated loads, fluctuating loads and others will be stated clearly [2] .
There are advantages of performing a simulation analysis instead of actually fabricate and testing the design. Time saving and cost effective will be the most significant advantages of simulation as it allows us to study the behavior of a system without fabricate the real model. Furthermore, it is a time consuming and expensive project to design, build and test. Moreover, the experiment for fatigue life of stainless steel 316L model is a destructive testing which requires destroying the model after performing the experiment. Besides, more models are needed to be fabricated to perform multiple experiments so as to get more accurate results. Simulations take the building and rebuilding phase out of the loop by using the model already created in the design phase [3] .
The simulation analysis is most carried out in any investigation and research with compared to performing the multiple testing due to it is cheaper and faster to get the data result. The level of detail from a simulation is another advantage of a fatigue life simulation analysis. According to Nicholas et al. [3] , simulation can provide results that not are not experimentally measurable with the current level of technology. Furthermore, the finite element method is a way of getting a numerical solution to a specific problem as simulation can provide more accurate prediction results compare to analytical model when problems is too small to measure, the probe is too big and is skewing the results [4] . Furthermore, any instrument failure will cause the experimental results to deviate from actual result. Besides, the simulation analysis can be set to run for as many time steps and at any level of detail desired [2] . This paper was carried out to show the comparison on fatigue life of simulation and experimental results on stainless steel at room temperature.
Methodology
Fatigue Simulation The fatigue simulation explained the analysis methodology that has been used in the simulation to predict fatigue life of stainless steel. The simulation model is imported from CATIA V5 file to undergo analysis as shown in Fig. 1 . The part is created and the material properties are inserted. A section is required to be created and a region is assigned as the section created so that it possesses all the defined material properties. The assembly is created as ABAQUS works by analyzing assemblies, which are collections of parts. A step needs to be created and the procedure is set as dynamic implicit. The boundary condition is used to fix the either one's end to move in any direction. Then the load is created with defining the magnitude of load, load amplitude and the load distribution is inserted. The Fig. 2 shows that the next part is carried out to mesh the whole model with the appropriate global seeds. The global seeds are important so as to improve the result accuracy. Lastly, the job is created and submitted for full analysis. Visualization results will be shown when analysis is completed. 
Results and Discussion
Type 316L stainless steel is a ductile material in which it is able to yield strength under a continuous load at normal temperature as shown in Fig. 3 . In the simulation, the stress-strain data was taken from node 1202 in the specimen which is a region of stress concentration. Abaqus extracted the data of the strain against time and stress against time where to compare with experimental data. Data of simulation and experimental analysis for yield strength are 70.2 MPa and 75.3 MPa which has a slightly difference around 5.1 MPa. According to Velay et al., there are several aspects to explain the difference between the simulation and experimental results of a failure
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Key Engineering Materials -Development and Application to consider the distribution of bulk temperature in simulations where the temperature it increases the creep in the specimen, incomplete formulation of the model simulations and the experimental error in the measurement of pressure [5] . Figure 4 shows the result of final visualization under applied fatigue test obtains from Abaqus. The stress life (S-N) plotted is shown in Fig. 5 . With considering seven's value of mean and amplitude stresses which range of 160 MPa till 334 MPa used for applied in numerical analysis in tension-tension fatigue mode by in order to get life time at variable amplitude loading. It is evident that the fatigue limit of experimental data is higher than simulation results. The predicted result from simulation was compared with the experimental data that was obtained in same parameters and same dimension. The experimental data agreed well with simulation data. It was not possible to compare the result at the same test condition due to the lack of experimental data because of limited supply of test materials test machine as well as time consuming. Beden et al. reported that the fatigue limit of the experimental results is slightly higher than simulation predicted that there can be caused by micro-structural's homogeneity in the material properties, surface differences, test environment, and other factors [6] . Moreover, the big difference for fatigue limit is observed due to the specimens have different grain size and shape of the specimen itself in terms of machining to the cylinder or plate form [7, 8] .
